A single gene codes for the kinase and phosphatase which regulate isocitrate dehydrogenase.
The gene which codes for isocitrate dehydrogenase kinase/phosphatase of Escherichia coli, aceK, has been cloned. Physical and functional mapping of this clone indicated that both the isocitrate dehydrogenase kinase and isocitrate dehydrogenase phosphatase activities are encoded by an 1800-base pair sequence. This sequence produced a polypeptide with an apparent molecular weight of 66,000, which is identical to that of the purified protein. Since a protein of this size would require an 1800-base pair coding sequence, we conclude that isocitrate dehydrogenase kinase and isocitrate dehydrogenase phosphatase are expressed from a single gene. This strongly suggests that both activities reside on the same polypeptide chain. The cloning of aceK was made possible by the fortuitous addition of a second origin of replication to the expression vectors which were employed. These expression vectors were found to inhibit the growth of E. coli on the minimal acetate selective medium. The inclusion of a second origin of replication reduced the copy number and so reduced the inhibitory effects of these vectors. Control of the copy number through the addition of replication origins may have a general facility when manipulating plasmids which are potentially toxic to E. coli.